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SUSUMU ODA* Throughout this paper all rings considered are commutative with identity and a local ring is a ring with unique maximal ideal. When A is a ring and M It is known that for a Noetherian local ring (R, m) of dimension d, there exists a reduction of m which is generated by d elements if R/m is infinite [7] . It is also known that for a Noetherian ring R of dimension d and an ideal R[X] can be chosen as a reduction of I. We only know the following case of affine domains, which was developed by G. Lyubeznik [4] :
Let R be an n-dimensional affine domain over an infinite field k and let I be an ideal of R. Then I has a reduction generated by n+1 elements.
He also posed the following conjecture:
Let A be a Noetherian ring of dimension n -1 such that the residue field of every maximal ideal of A is infinite. Let I be an ideal of A or A[X] (a polynomial ring. Then I has a reduction generated by n elements.
Our objective of this paper is to prove Lyubeznik's conjecture for a Noetherian domain containing an algebraically closed field:
Let A be a Noetherian domain containing an algebraically closed field k and let I be an ideal of a polynomial ring A[X] such that I contains a monic As a corollary to the above result, we also show the following:
Let R be a Noetherian domain containing an algebraically closed field k, and let I be an ideal of R. Let n=dim R. Then I has a reduction generated by n+1 elements.
Any unexplained terminology is standard, as in [1] , [3] .
Preliminaries
In this section, we make preparations for proving Lyubeznik's Conjecture for Noetherian domains mentioned in the introduction. We start with the following lemma. LEMMA 1.1. Let (R, m) be a (not necessarily Noetherian) local ring such that:
(b) m is finitely generated over R. Then (i) the m-adic completion R is a Noetherian local ring; (ii) the maximal ideal m is mR; PROOF. Let m be generated by x1,...,xn. By [1,(10.13 is also a valuation ring by [6,(11.3) ]. Let N' be the maximal ideal of W'. Then faithfully flat over A/I. Thus the canonical map I' is a maximal ideal (resp. a primary ideal associated with a maximal ideal), any non-unit in A'/I' is 0 (resp. nilpotent), so that any non-unit in A/I is 0 (resp. nilpotent). Thus we have proved (a) and (b). REMARK. There exists a Noetherian domain A of dimension n and an ideal I of A such that any reduction of I requires n+1 generators. Let A be a Dedekind domain with a non-principal ideal I=(a,b)A.
Since I is invertible, Let R be a Noetherian domain containing a field k and let I be an ideal of R. Let F(I) denote the collection of the systems of generators of I. For define t(I):=Min{T(H)}, where H ranges over F(I).
Concerning with Lemma 3.1, we will show the following result. PROPOSITION 3.3 . Let R be a Noetherian domain containing a field k and let I be an ideal of R. Assume that R is catenary. Then show (ii). Let P be a minimal prime divisor of I.
Replacing R (reap. I) by RP (reap. IP), we may assume that R is a local domain with the maximal ideal P.
maximal ideal of R, I is a P-primary ideal. Let P0=(0) and P1 a minimal prime divisor of a1. We may assume divisor of (a2)+P1. Continuing this process, we have an ascending chain of prime ideals: and THEOREM 3.4. Let A be a Noetherian domain containing an infinite field k, and let I be an ideal of a polynomial ring A[X] such that I contains a monic Then I has a reduction generated by t(I) elements.
dimension Tr.degkB=t(I). Thus B and N satisfy the conditions (i) and (ii) of Proposition 1.3. So we get our desired conclusion.
COROLLARY 3.5. Let R be a Noetherian domain containing an infinite field k, and let I be an ideal of R. Assume that Tr.degkR is finite and put n= Tr.degkR. Then I has a reduction generated by n+1 elements. reduction generated by n elements.
PROOF. This follows from Theorem 2.6 and Proposition 3,6.
Some Complementary Results
In this section, we treat some don-Noetherian domains and their finitely generated ideals, especially their finitely generated maximal ideals. Since the M-adic completion A is a Noetherian local ring by Lem-1.1, we come to the conclusion. 
